Soil studies in the arctic regions of Alaska17 have revealed the existence of mature, well-drained soils which have been named Arctic Brown soils. The recognition of these well-drained soils as zonal soils establishes continuity of zonal soils from the equator to the poles. The poorly-drained Tundra soils, so widespread in the wide expanses of the Arctic, once considered zonal, are now included among the intrazonal (hydromorphic) soils. (Fig. 1) . The area includes Paleozoic sediments -marine and continental -consisting of shale, sandstone, and conglomerate. Basaltic sills and dikes intruded the sediments, probably during the Tertiary. Pleistocene deposits of various kinds -glacial, glaciomarine, fluvial, and colluvial -are common.5
The Arctic Brown soils were encountered on lateral moraines, on kames, delta remnants, old beaches, and on bedrock exposures. The morphology and the distribution of these soils becomes a function of drainage, texture of the substrata, stability of the site, and time. Only the simultaneous occurrence of favourable factors would produce an Arctic Brown profile. These favourable conditions limited the areal distribution of the Arctic Brown soil to no more than 10 per cent of the land. wide and 100 ft. thick) makes it an ideal site for long-term underwater acoustic studies of ambient noise and transmission characteristi,cs.
For all-year use of the station for such tests, however, it is desirable to install permanent hydrophones and seismometers, both in and below the ice of the island. To determine the feasibility of drilling through the island in a convenient manner to make such installations and to measure the thickness, temperature, and salinity of the ice, test holes were drilled by engineers from The 700-lb., wheel-mounted drill is powered by two 6-hp., 4-cycle gasoline engines. One engine drives a rotary table, using a step-down gear and 2-speed transmission, which in turn rotates a kelly attached to a hollow drill string. Two-and three-cutter carbide-tipped bits with outer diameters of 3 in. were used. The second engine powers an airpump that can be connected either to blow air into (pressure mode) or suck air out of (vacuum mode) the hollow drill bit and drill string.
In the vacuum mode the ice cuttings travel through the drill pipe and are deposited in four separate vacuum chambers. During drilling these chambers have to be emptied periodically. One of the chambers provides cutting samples if they are desired. In the pressure mode the cuttings are forced up through the annulus of the hole to the surface where they are shovelled away by hand.
It was found quickly that the vacuum mode was not satisfactory in the cold ice of the island. The maximum drilling rate was only 0.5 ft./min. in the cold uppermost layers of T-3. Even more discouraging was the rate at which the vacuum tanks became plugged with the ice cuttings, which were of the consistency of very fine snow and caused the pump to lose suction and the hollow drill bit to plug with ice. No way was found
